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Motivation

Developing methods that detect/ diagnose problems that occur in the interaction between d Type | A
sequences of discrete variables and continuous data streams.

Sequence of switching
that was expected at a

/X given stage did not occur.
N\ / Type-1 | Type-2 | Type-3 | Type-4
ﬂ -
8o Orca
IVAVAVAS (" TypelV (Typell ) |EE
T LT Surpris patterns n any Faults Sequence of switching Sequence
B (independent of discrete \ / izcltlxas L0 Bapeiat G Miner
. . . e / - / Proposed
Input provided in the cockpit of a plane and Method
the component/sub-component level C Typelll
information provided by the sensing devices.
Sequence of switching
occurred in an
\unexpected order. /
Orca Sequence Miner
M od el 100+ Res u Its 100 Fault type-I
80} 80
1 | - Fault type-lll
o 60p O
Q=—ZOtiOtj(,BKd(ﬁ,fj)+(l—ﬂ)Kc(fl.,fj)) & =
min 2 i, = 40} 40
? — Fault type-II Fault type-ll
S b’ ¢ ¢ 20: Fault type-I1V 20
upject to.
1 i
. 0 | | | | | | 0 ‘ ‘
O S ai S ; ’ V & [O,l], Z ai o 1 ° : ’ Anomalil Scores ) > ° ° - An})maly Scores - :
I

Highlights:
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One-class SVMs algorithm (Scholkopf et al.) perform 100" nomalous Region Fault type- >The proposed algorithm performs anomaly detection
Discrete kernel  Continuaus kernel anomaly detection in a much higher dimensional space. The on
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Ik , S eomuTr “*both discrete symbols and continuous data streams
T \ ; solves a convex and quadratic optimization problem. % 60 where discrete directly influences the system dynamics
= ex;frf;;g.m a model that can be used to classify new E" i which is reflected on the continuous data streams.
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